This study used fMRI to longitudinally assess the impact of intensive remedial instruction on cortical activation among 5th grade poor readers during a sentence comprehension task. The children were tested at three time points: prior to remediation, after 100 h of intensive instruction, and 1 year after the instruction had ended. Changes in brain activation were also measured among 5th grade good readers at the same time points for comparison. The central finding was that prior to instruction, the poor readers had significantly less activation than good readers bilaterally in the parietal cortex. Immediately after instruction, poor readers made substantial gains in reading ability, and demonstrated significantly increased activation in the left angular gyrus and the left superior parietal lobule. Activation in these regions continued to increase among poor readers 1 year post-remediation, resulting in a normalization of the activation. These results are interpreted as reflecting changes in the processes involved in word-level and sentencelevel assembly. Areas of overactivation were also found among poor readers in the medial frontal cortex, possibly indicating a more effortful and attentionally guided reading strategy.
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Introduction
Reading is among the most important of academic skills, affecting almost every aspect of a student's learning. Despite its centrality as the bootstrap to other learning, reading remains a problematic skill for many children, which if left unremediated, continues to hinder academic progress (Shaywitz, 2003) . In modern literate society, the academic, social, emotional, and economic consequences of reading problems can be profound and far-reaching. Therefore, it is critical to understanding the nature of reading problems, and how to remediate them in a timely and effective manner. In recent years functional neuroimaging research has contributed to this objective, advancing our knowledge of the brain mechanisms underlying poor reading, and shedding light on the cognitive changes associated with remedial intervention.
The central goal of our study was to examine how reading remediation affects brain activation among poor readers when they are reading sentences for comprehension, a question that has not yet been explored. This issue is important because reading for meaning is ultimately the purpose of learning to read. A secondary goal in this study was to examine the long-term effects of reading remediation on the brain. Specifically, the study evaluated the extent to which any neural change observed immediately following remedial treatment was maintained 1-year post-treatment. This longitudinal approach allowed us to determine whether alterations in brain function are transient, or whether they reflect more permanent consequences of intervention.
The large majority of neuroimaging studies investigating the neurobiological correlates of poor reading have concentrated on lower-level reading tasks involving letters and words. One of the most consistent results in these studies is a finding of reduced or absent activation among poor readers in the left parietotemporal and/or occipito-temporal cortices (e.g. Aylward et al., 2003; Brunswick, McCroy, Price, Frith, & Frith, 1999; Corina et al., 2001; Eden et al., 2004; Georgiewa et al., 1999; Hoeft et al., 2006 Hoeft et al., , 2007 Paulesu et al., 1996; Rumsey et al., 1992 Rumsey et al., , 1997 Shaywitz et al., 1998 Shaywitz et al., , 2002 Shaywitz et al., , 2003 Shaywitz et al., , 2004 Simos, Breier, Fletcher, Bergman, & Papanicolaou, 2000; Simos et al., 2002; Temple et al., 2003) . While only a few studies have examined cortical function among poor readers in higher-level reading tasks, evidence is beginning to emerge indicating that underactivation in the parietotemporal and occipito-temporal regions may likewise characterize poor readers when they are reading sentences for comprehension (e.g. Kronbichler et al., 2006; Meyler et al., 2007; Seki et al., 2001 ). Together, the findings from word-level and sentence-level studies support the view that underfunctioning of these regions represents 
